Introduction ©
In conditions of functioning of the contemporary insurance market the determination of its inadequate position is accompanied by the formation of tactical and strategic goals, which do not correspond to the needs of its major subjects. The consequence of these tendencies is the inconsistency between the main trends of the country's internal insurance market and the global development trends. In its turn, the deepening of the imbalance between the demand and supply is also observed on the reinsurance market, which is a derivative of the insurance market and reflects a considerable part of big risks, which are reinsured. At the same time, it should be noted that the distortion of the trends of the insurance market development makes it impossible to use the economic indicators of its functioning as the indicators of crisis phenomena. As distinct from the insurance market, an adequate identifier of the insurance market deviation from its equilibrium point is the market of reinsurance, which makes it possible to use the economic indicators of its functioning as the criteria of crisis phenomena.
The research of the general tendencies of the reinsurance market's functioning and development is carried out in the works of such authors as V.D. Basylevych, K.S. Basylevych, O.O. Vlasenko, L.O. Pozdnyakova, V.M. Furman, V.V. Shahova and others.
Earlier unsolved parts of the general problem.
In most of the contemporary scientific works dedicated to the research of the reinsurance market no proper attention is paid to the issue of this market's equilibrium position, the formation of the necessary conditions for its achievement as well as the practical aspects of the modeling of reinsurance markets equilibrium and the forecasting of the further development trends. Moreover, no adequate attention was given to the determina-© Olha Kozmenko, Olha Kuzmenko, 2011. tion of peculiarities of reinsurance markets functioning in different countries with the goal of their further comparison and the formation of specific characteristics and stability intervals of the achieved equilibrium points.
The goal of the paper is the formalization of demand and supply of the reinsurance market as the basis for the modeling of the market's equilibrium, definition of the specific features and general patterns for the achievement of equilibrium of the reinsurance market in Germany, France and Ukraine.
The main results of the research
At the present phase of the life cycle the reinsurance market is defined as a totality of relationships between the insurance and reinsurance companies, in which the subject of agreements is the insurance protection of companies, the formation of its demand and supply according to the conditions of its functioning in relation to the optimal equilibrium point. The increase in the re-insurers' quality, the provision of the guaranteed and timely insurance payments as well as the aspiration of insurance and reinsurance companies to maintain an adequate level of efficiency in the competitive environment is possible only if the real economic situation of the insurance market's current state is adequately defined. Therefore, it is necessary not only to find an equilibrium point of the reinsurance market, but to determine the optimal range for the changes of its parameters relating to this equilibrium position with the purpose of the further planning of the activities of the market's principal participants.
The main characteristics of the reinsurance market are the supply and demand, which can be defined as the expected utility for the insurance company from reinsuring significant risks (U(x)) and the expected utility of the reinsurance company's profit (V(y)). The formalization of the supply and demand on the market is conducted on the basis of the following ratio:
(1) where x is the value of the insurance asset; p is the probability of insured accidents; ) ( u is the function of utility of the insurance company, defined by the size of the remaining asset after the insurance accident (as the value of the minimal guaranteed remaining asset depending on the size of the insured asset is presented in the form of the second degree polynomial, this function would be u(v) : = a v 2 + + b v + c); q is a part of insurance payments of the reinsurer in the structure of the insured asset; is a part that the ceding insurance company retains; is a risk premium of the ceding insurance company; A is a pecuniary valuation of the object of insuring; r is a part of insurance deposits of the ceding insurance company in the structure of the insured assets; is a risk premium of the reinsurance company. These are the determining values for management decisions as they are the basis for reinsurance operations and influence the profitability of companies.
Thus, the reinsurance company tries to satisfy the demand on the market by carrying out reinsurance operations, the analytical expression of which characterizes the expected utility of the reinsurance company's profit:
where P is a profit of the ceding insurance company (the increase of this value is accompanied by the worsening of the reinsurance company's profitability indicators); Is is an indicator of the insured accident (receives the value "1" with the occurrence of the insured accident and value "0" in other cases); y is the value of the insured asset (chosen by the ceding insurance company).
The analytical expression of parameters for the optimization of the reinsurance company: 
The establishment of balance on the reinsurance market requires the estimation of such level of the insured asset of the ceding insurance company, which optimizes the activity indicators of all market participants, that is x = y. So, we can obtain the dependence between the main parameters of the supply and demand functions: . (6) In the equilibrium point (the equality of the retained part of the ceding insurance company on the one hand, and the activity of the reinsurance company during the optimization of the insurance company's activity, on the other hand) the value of the insurance asset is as follows: . Therefore, the modeling of equilibrium of the reinsurance market makes it possible to assess the values of the insured asset and the part retained by the ceding insurance company itself. The deviation from the equilibrium values becomes the characteristic of the current state of the reinsurance market at the present stage of its life cycle in general and the strategies of the market participants (insurance and reinsurance companies).
We will analyze some practical aspects of establishing equilibrium on the reinsurance market in the following three countries: Germany, France and Ukraine. We will study the peculiarities of achieving the equilibrium, the peculiar features and differences in establishing the equilibrium on the reinsurance market of each country. It is necessary to emphasize that the incoming data for the reinsurance market modeling are the quantitative characteristics and such indicators as premiums for reinsurance and payments compensated to reinsurance companies (Table 1) . Note: * -according to the linear trend.
We will conduct the research of regularities in the development of reinsurance market in Germany. Based on the data in Table 1 and analytical correlations (equations (1) and (4)), which characterize the function of demand and supply of the reinsurance market as a function of expected utility, we present the results of the conducted calculations in Tables 2 and 3 . By presenting the graphic interpretation of the modeling results of the current state of the reinsurance market in Germany as a deviation from equilibrium points, it is necessary to indicate that for the reinsurance market of this country the equilibrium state was observed only in 2003. Moreover, it should be noted that from the beginning of that period a fundamental change in the demand and supply ratio has taken place. Thus, the value of supply function has always exceeded the value of the function of demand for reinsurance operations. During the modeling of equilibrium of reinsurance markets there is a growing importance in the assessment of the mathematical model's management -the value of the insured asset, which value of the demand function corresponds to the value of the supply function. For the reinsurance market in Germany the achievement of the equilibrium point is possible only with the value of the insured asset at about 18500 mln. euros (see Figure 2) . Based on the results of the calculations presented in Tables 4 and 5 Having studied the functions of demand and supply on the reinsurance market in France, we can determine when the equality of values of the functional depen-dencies of the market is possible. Figure 4 shows the dynamic changes not only of demand and supply functions, but also the absolute value of differences between these values. It is offered to identify an equilibrium value of the insured asset on the basis of the change in the sign of the function, which reflects the difference between demand and supply. Therefore, the insured asset of 29,3 mln. euros corresponds to establishing equilibrium on the reinsurance market in France in the studied period of 2001-2009. Along with the peculiar features of equilibrium points on the reinsurance markets in Germany and France we will study the achievement of equilibrium state on the reinsurance market in Ukraine. In comparison with
Germany and France the modeling of this market's equilibrium (Tables 6 and 7 ) reveals both common trends and specific Ukrainian features on the reinsurance market. 654,70 10311,53 -956896371,81 14045009329,24 -1176,42 -12461663,15 2008 9064,60 926,50 14592,38 -1916363710,39 5997035592,55 -42767,45 -16461706851,77 2009 8888,40 967,90 15244,43 -2091456219,10 6347403110,74 -39992,30 -14394656494,11 The analysis of the data in Tables 6 and 7 makes it possible to determine the existing ratios between the quantitative indicators of demand and supply on the reinsurance market of Ukraine and to identify the dynamics of establishing equilibrium points on this market. As seen from The detection of the three equilibrium points on the reinsurance market in Ukraine requires the identification of the determining parameter for the management of economic and mathematical model for the equilibrium state of this market. Its value would enable the demand and supply functions to reach an equal level. On Figure 6 we see the graphic interpretation of the equivalence between the demand and supply functions on the Ukrainian reinsurance market if the size of the insured asset reaches the level of 15 mln. hryvnas.
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